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ABSTRACT

Background: All the existing frameworks of health-emergency disaster risk management have put great
emphasis on the use of educational strategies to be used as a means of disaster risk reduction (DRR). Thus,
this study was conducted to formulate experts’ consensus on DRR educational strategies for Middle East/
North Africa (MENA) countries.

Methods: A Delphi study on experts’ opinions of DRR educational strategies was carried out through surveys
in two consecutive rounds through a convenient sampling technique.

Results: A total of 60 responses were included in this study. Most of the participants were Saudi nationals, phy-
sicians (36.7% vs. 33.3% in round 1 and 2, respectively), and males (73.3%) with experience in disaster manage-
ment (56.7%) of 5-10 years (60% vs. 53.3% in round 1 and 2, respectively). Around 80% of participants suggested
that graduate health professional education should be through a problem-based learning approach (36.7%)
(p-value = 0.007). Universal design for learning framework implementation required the provision of multiple
means of engagement as a priority (p-value = 0.007). The best learning situation category was institution-based
(60%) with the best approach for DRR learning as planned scheduled learning (p-value = 0.000). It was found
that the best learning situations were lectures and small group sessions (73.3% each) (p-value = 0.165) that were
delivered through a learning management system (90%) (p-value = 0.103), while the major stakeholders that
should be involved in national DRR educational planning were Ministry of Health (90%) (p-value = 0.881).

Conclusion: Experts have a consensus opinion on DRR educational strategies in MENA countries.
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Introduction

In the year 2021 alone, a total of 432 disastrous events disaster risk management framework (EDRM) put
have occurred throughout the world acclaiming 10,492 great emphasis on the use of educational strategies as
deaths, affecting 101.8 million people, and resulting in a means for DRR for all stakeholders involved [9,10].
approximately 252.1 billion USS$ in economic losses [1]. With the advancement of technology, the understanding

of educational effectiveness, occurrences of disasters,
and the experience with the world pandemic have
exponentially increased literature on the existing and
new DRR educational strategies.

The Middle East and North African countries (MENA)
region consists of some of the most man-made and natural
disaster-stricken countries in the world. This can be seen in
countries like Iran, where between 1951 and 2001, a total
of 421 flood events happened [2]. Also in Sudan, where
in 2022, approximately 299,500 have been affected by Correspondence to: Hisham Hassan Muzzamil Ali Dinar
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chances of drought in this region [4]. Hence, centralized AElsTEL
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strategies are required to reduce these effects [5-8]. Full list of author information is available at the end of
the article.
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Different studies have been conducted to assess
the available educational strategies for DRR, their
effectiveness, and the effect of interventions on their
effectiveness. Aghaei etal. [11] conducted a systematic
review to assess and determine the strategies for
education of DRR. It was a comprehensive systematic
review assessing all the available educational strategies
till 2015. The study followed preferred reporting items
for systematic reviews and meta-analyses reporting
guidelines. This study, however, does not cover
educational strategies for DRR in biological hazards.
Moreover, it does not explain the effectiveness and
attitudes associated with the educational strategies
[11].

A recent study by Chan et al. [12] explained the need
for studies to highlight the DRR strategies for biological
hazards, especially after facing the global COVID-19
pandemic.

Assessing these strategies from experts’ opinions could
help us formulate better DRR plans to curb the effects of
the disasters. Thus this study aimed to conduct research
to formulate experts’ consensus on DRR educational
strategies for MENA countries.

Materials and Methods

A Delphi study on experts’ opinions on DRR educational
strategies for MENA countries, was carried out from
November 2022 to January 2023, through surveys that
were delivered in two consecutive rounds.

Inclusion criteria were based on the definition of “expert”
based on the following. A) Academic level: Master
Degree-PhD\Professor-Professional ~ Certificate  and
Experience. B) Specialty: Disaster Medicine-Disaster
Management-Medical Education. Thus, any Disaster
Medicine, Disaster Management, Health Professionals
Educationalist, and Educational Expert who could be
Professor, Associate professor, Ph.D. holder, Master’s
degree holder, Professional certificate holder, and had
more than 10 years of professional experience were
included in this study.

Health professions were focused in this study because it
was believed that the curriculum of the health profession
does not address the issue of DRR enough, especially
in the MENA region countries and the COVID-19
pandemic is a good example of the importance in that
context.

A convenient sampling technique was used, where
European master of disaster medicine alumni, Kingdom
of Saudi Arabia national experts, United Nations Office
for Disaster Risk Reduction MENA office experts,
WHO Regional Office for the Eastern Mediterranean
office experts, Sudanese Disaster Management Colleges
Experts, International experts’ participation was
considered.

The questionnaires were circulated to the included
participants through social media platforms to make sure
it is reachable to all the participants in the first round
(Table 1).

Table 1. Questions included in the first round of the survey.

S. No. Questions with their options

A Primary education

B Secondary education

C Graduate - non medical education
D Graduate - medical education

E Post graduate education

F All educational levels

1 From your point of view, DRR education should be focused to which educational level(s)?

DRR in MENA countries?

A Student centeredness approach

B PBL approach

C Integration approach

D Elective- driven curriculum approach
E Systematic delivery approach

2 From your point of view, what is the best educational approach (strategy) for

A Student centeredness approach

B PBL approach

C Integration approach

D Elective- driven curriculum approach
E Systematic delivery approach

3 From your point of view, what is the second best educational approach (strategy) for DRR in MENA countries?

MENA countries?
A Provide multiple means of engagement. (Priority #)
B Provide multiple means of representation (Priority #)

4 Considering the implementation of UDL framework in DRR context, the priority of principles should follow the following sequence for

C Provide multiple means of action & expression (Priority #)

Following on the UDL frame work for DRR education, what are the priorities
for approaches to provide multiple means of engagement

A Provide options for recruiting interest (Priority #)

B Provide options for sustaining effort & persistence (Priority #)

C Provide options for self-regulation (Priority #)

Following on the UDL frame work for DRR education, what are the priorities approaches to provide multiple means of representation?
A Provide options for perception (Priority #)

B Provide options for language & symbols (Priority #)

C Provide options for comprehension (Priority #)

(Continue)
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Questions with their options

Following on the UDL frame work for DRR education in MENA countries,
what are the priorities for approaches to provide multiple means of action

expression?
A Provide options for physical action (Priority #)

C Provide options for executive functions (Priority #)

B Provide options for expression & communication (Priority #)

DRR education in MENA countries?
A Institution - based
B Community - based

8 From your point of view, what is the best learning situation’s category for

A Planned - scheduled learning
B Independent (Flexible) learning
C Peer - assisted learning

D Extra-curricular learning

9 From your point of view, what is the best approach for DRR learning situations in MENA countries?

A Lectures

B Small group sessions

C Tutorials

D Seminars

E Assignments

F Campus - based practical sessions
G Facility - based practical sessions
H Field - based practical sessions

| Field visits

J Others (Please specify)

10 From your point of view, select the best learning situations for DRR education in MENA countries (Multiple selection enabled)

A Learning management systems
B Mobile applications

C Television (TV)

D Radio

E Video conferencing & streaming
F Others (Please specify)

1 From your point of view, what type of technologies that can be used to deliver
DRR educational content in MENA countries (Multiple selection enabled)

selection

enabled)

A Ministry of education
B Ministry of Health

C Civil defence

D Red cross\Crescent

F Others (Please specify)

12 From your point of view, who are the stakeholders that should involved in national DRR educational planning in MENA countries? (Multiple

E Legislative\Regulatory health professions education bodies

It was noticed that some of the first round participants
did not participate in the second round, hence, additional
experts were invited to participate in the second
round. Google analytics were performed to assess the
demographics of the participants and to assess the
consensus of the experts upon all agreed points in round
1. The experts through separate surveys (Google form)
provided the data in two rounds. The data were stored and
managed using Microsoft Excel 2016 and SPSS version
26. Descriptive statistics was used to represent the results.
The categorical data were represented in frequency
(percentages) while the continuous data were represented
as mean =+ standard deviation or median (interquartile
range). The test of significance was analyzed through
paired sample 7-test and ANOVA. A p-value of <0.05
was considered as statistically significant.

Results

A total of 60 responses were included in this study with
30 responses in each round. Most of the participants were
Saudi nationals in both rounds (84% each). Furthermore,
most of the participants were males (73.3%) with
experience in disaster management (56.7%) of 5-10 years
(60% vs. 53.3% in round 1 and round 2, respectively).
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The major specialty was physicians (36.7% vs. 33.3%
in round 1 and round 2, respectively) having current
affiliation with governmental organizations (86.7% vs.
90% in round 1 and round 2, respectively) (Table 2).

When participants were inquired about the educational
level on which DRR education should focus, the majority
(80%) suggested graduate health professional education,
and 20% voted for post-graduate health professional
education.

Likewise, when the participant’s point of view was
assessed for the best learning situation for DRR
education in MENA countries, it was found that 60%
reported institution-based learning, while 40% reported
community-based learning. The following approaches
include planned scheduled learning (53.3%) followed
by peer-assisted learning (20%), independent (flexible)
learning, and extra-curricular learning (13.3% each).

Moreover, problem-based learning (PBL) (36.7%) was
considered as the best educational approach (strategy)
for DRR in MENA countries followed by the integration
approach (31.7%) (Figure 1).

Furthermore, considering the implementation of the
universal design for learning (UDL) framework in



Table 2. Demographics of the participants in both round 1 and round 2.

Variables Round 1 Round 2
N (%) N (%)
Saudi Arabia 25 (84) 25 (84)
America 2(7) 1(3)
Egypt 1(3) 1(3)
Nationality Sudan 1(3) 1(3)
Italy 0(0) 1(3)
Canada 1(3) 0(0)
Australia 0(0) 1(3)
N Males 22 (73.3) 22 (73.3)
Females 8(26.7) 8(26.7)
Disaster medicine 7 (23.3) 7 (23.3)
Experience area Disaster management 17 (56.7) 17 (56.7)
Medical education 6 (20) 6 (20)
Physician 11 (36.7) 10 (33.3)
Specialty Nurse 8(26.7) 9 (30)
Paramedic 2(6.7) 7 (23.3)
Public health specialist 9 (30) 4(13.3)
Government 26 (86.7) 27 (90)
Current affiliation Private 1(3.3) 0(0)
NGOs 3(10) 3(10)
5-10 years 18 (60) 16 (53.3)
Years of experience in di 10-15 years 6 (20) 9 (30)
field or medical education 15-20 years 2 (8.7) 5(16.7)
More than 20 years 4 (13.3) 0(0)

o

= Problem Based Learning
(PBL) Approach

u Integration Approach

= Systematic Delivey
Approach

Student Centeredness
Approach

1 Elective - Driven
Curriculum Approach

Figure 1. The best educational approach (strategy) for DRR in MENA countries, considering the
implementation of UDL framework in the DRR context, as per the participants in round 1 (n = 30).

the DRR context, the priority principle was found to
be the provision of multiple means of engagement
through the provision of options for recruiting interests.
It was followed by the provision of multiple means
of representation through provisions of options for
perception. The last priority was the provision of multiple
means of actions and expressions through the provision
of options for physical actions.
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It was found that the best learning situations for DRR
education were lectures and small group sessions (73.3%
each) (Figure 2).

The types of technologies that could majorly be used
to deliver DRR educational content were learning
management systems (90%), video conferencing and
streaming (73.3%), and mobile applications (70%)

(Figure 3).



From your point of view, select the best learning situations for DRR education in MENA countries
(Multiple Selection Enabled)

30 responses

22 (73.3%)
22 (73.3%)

Lectures

Small Group Sessions
Tutorials 8 (26.7%)

14 (46.7%)

14 (46.7%)

15 (50%)

13 (43.3%)

Seminars
Assignments
Campus - Based Practical Ses...
Facility - Based Practical Sessi...
Field - Based Practical Sessions
Field Visits

Osce 1(3.3%)
0 5 10 15 20 25

21 (70%)
19 (63.3%)

Figure 2. Round 1 participants’ point of view for the best learning situations for DRR education in
MENA countries (multiple selections enabled-30 responses).

From your point of view, what type of technologies that can be used to deliver DRR educational

content in MENA countries (Multiple selection enabled)
30 responses

Learning Management Systems 27 (90%)
Mobile Aplications
Televesion (TV)

Radio

Video Conferencing & Streaming 22 (73.3%)

Social media 1(3.3%)

Figure 3. Round 1 participants’ point of view for the best type of technologies that could be used to
deliver DRR educational content in MENA countries (multiple selections enabled-30 responses).

From your point of view, who are the stakeholders that should be invovlved in national DRR
educational planning in MENA countries? (Multiple selection enabled)

30 responses

Ministry of Education

Ministry of Health

Ministry of Higher Education an...
Community Figures

Parents

Students’ Unions

United Nations DRR Country F...
WHO Country Office

Civil Defence

Red Cross\Crescent
Legislative\Regulatory Health P...
health facilities and related gov...

7 (23.3%)

11 (36.7%)

15 (50%)

18 (60%)

20 (66.7%)

24 (80%)

14 (46.7%)

1(3.3%)

0 10 20 30

Figure 4. Round 1 participants’ point of view for the stakeholders that should be involved in national
DRR educational planning in MENA countries (multiple selections enabled-30 responses).
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While the major stakeholders that should be involved
in national DRR educational planning in MENA
countries were the Ministry of Health (90%), Ministry
of Education, and Red Cross (80% each) (Figure 4).

Almost 60% of participants in round 2 had worked or
had been on a mission in any of the MENA countries.
Furthermore, when participants in round 2 were
inquired about their perception of the answers reported
in survey 1, it was found that the priorities sequence

of DRR education for health professionals based on
its importance to each specialty was not accepted by
exactly half of the experts (50%) in round 2 significantly
(p-value = 0.000). Furthermore, the first and second
best educational approach (strategy) for DRR in MENA
Countries was the PBL and Integration Approach was
agreed upon by 83.3% and 90% of experts in round 2
significantly (p-value = 0.007 and 0.000, respectively).
Moreover, considering the implementation of the

Table 3. Round 2 participants’ perception about the answers reported in survey 1 (n = 30).

Perception of participants N

do you agree with the majority in the answer?

“From your point of view, DRR education should be focused to which educational level(s)”, the most selected answer is (Graduate health professionals),

% p-value

Yes 25 83.3
No 3 10 0.204
Neutral 2 6.7

priorities sequence?

“From your point of view, what are the priorities sequence of DRR education for health professionals based on its importance to each specialty?”.
The priorities come as follows: Priority 1 (Physicians), Priority 2 (Public Health Specialists), Priority 3 (Medical Laboratory Specialists), Priority 4
(Pharmacists), Priority 5 (Paramedics), Priority 6 (Nurses), Priority 7 (Radiological Sciences Specialists), Priority 8 (Dentists), do you agree with this

Yes 9 30
No 15 50 0.000
Neutral 6 20

agree with the majority in the answer?

“From your point of view, what is the first best educational approach (strategy) for DRR in MENA countries” the most selected answer is (PBL), do you

Yes 25 83.3
No 1 34 0.007
Neutral 4 13.3

approach), do you agree with the majority in the answer?

“From your point of view, what is the best second educational approach (strategy) for DRR in MENA Countries” the most selected answer is (Integration

Yes 27 90
No 0 0 0.000
Neutral & 10

“Considering the implementation of UDL framework in DRR context, the priority of
The priorities came as follows: Priority 1 (Provide multiple means of engagement ), Priority 2 (Provide multiple means of representation), Priority 3
(Provide multiple means of action & expression), do you agree with this priorities sequence?

principles should follow the following sequence for MENA countries”,

Yes 24 80
No 2 6.7 0.007
Neutral 4 13.3

recruiting interest), do you agree with this priorities sequence?

“Following on the UDL framework for DRR education, what are the priorities for approaches to provide multiple means of engagement”, The priorities
came as follows: Priority 1 (Provide option for self-regulation), Priority 2 (Provide options for sustaining effort & persistence), Priority 3 (Provide option for

Yes 23 76.7
No 1 &3 0.005
Neutral 6 20

perceptions), do you agree with this priorities sequence?

“Following on the UDL framework for DRR education, what are the priorities approaches to provide multiple means of representation?”, the priorities
came as follows: priority 1 (Provide options for language & symbols), Priority 2 (Provide options for comprehension), Priority 3 (Provide options for

Yes 24 80
No 0 0 0.004
Neutral 6 20

“Following on the UDL framework for DRR education in MENA countries, what are
expression?”, The priorities came as follows: priority 1 (Provide options for physical action), Priority 2 (Provide options for expression & communications),
Priority 3 (Provide options for executive functions ), do you agree with this priorities sequence?

the priorities for approaches to provide multiple means of action &

Yes 23 76.7
No 1 3.3 0.016
Neutral 6 20
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Perception of participants

N

%

p-value

“From your point of view, what is the best learning situation’s category for DRR education in MENA countries? The most selected answer is (Institution -
based), do you agree with the majority in the selected answer?

Yes 24 80
No 4 13.3 0.354
Neutral 2 6.7

“From your point of view, what is the best approach to be implemented for DRR learning situations in MENA countri
(Planned - scheduled learning), do you agree with the majority in the selected answer?

ies?” The most selected answer is

Yes 26 86.7
No 0 0 0.000
Neutral 4 13.3

selected answers?

“From your point of view, select the best learning situation for DRR education in MENA countries “, the most selected answers is (Lectures and small
group sessions), do you agree with the majority in the

Yes 21 70
No 3 10 0.165
Neutral 6 20

“From your point of view, what type of technologies th
(Learning management systems), do you agree with {l

at can be used to deliver DRR educational content in MENA countries” the most selected answer is
he majority in the selected answer?

Yes 24 80
No 1 3.3 0.103
Neutral 5 16.7

“From your point of view, who are the stakeholders that should be involved in natio
from the experts selected (Ministry of Health, Red Cross/Crescent, Ministry of Education) do you agree with the majority in the selected answers?

nal DRR educational planning in MENA countries?”, more than 70%

Yes 27 90
No 1 3.3 0.881
Neutral 2 6.7

Bold values indicate significate p-value.

UDL framework in the DRR context, the priority of
principles for MENA countries was agreed upon by
the experts at a significant level of 0.007. Also, the
best approach to be implemented for DRR learning
situations in MENA countries was agreed as Planned-
Scheduled Learning by 86.7% of experts in round 2
(p-value = 0.000) (Table 3).

Discussion

Keeping the current situations, the need for more efficient
utilization, management, and coordination of resources,
and the upcoming public health risks in mind, there is an
emerging need to consolidate practice and contemporary
approaches through the paradigm or concept of “disaster
risk management and health emergency.” The DRR
educational strategies should be used as a base for policies
and programs to reduce the consequences of disasters
and emergencies and health risks. Emphasis is laid on the
management of health risks in disasters or emergencies,
and not sole responses to crisis or unfortunate events, and
on building the resilience of countries and communities in
the continuum of health EDRM. Thus, this study aimed to
analyze the most appropriate DRR educational strategies
and situations for MENA countries from an expert’s point
of view and also to outline the most appropriate DRR
educational tools for MENA countries and the national
relevant stakeholders for DRR educational planning in
MENA countries.

The Arab region has developed strategies, policies, and
plans for the reduction of national disaster risk. Out of
22 Arab countries, only seven have developed their DRR
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strategies at the national DRR level. In addition, the
making cities resilient campaign was joined by almost
300 Arab cities and Municipalities. Many Arab countries
have started reporting their disaster losses thereby leading
towards informed risk analysis [13].

For instance, a systemic review was conducted to explore
the role of DRR education [14]. It was reported that there
is an active role of Non Governmental Organizations
(NGOs) [15,16], stakeholders [17], and community
participation [18,19] in making strategies and public
policies for strengthening DRR [20,21]. This is in
accordance with the current study results. This emphasizes
the community-based DRR techniques to make resilient
communities and also to reduce the vulnerabilities and
impact of disasters through education [22]. However, this
contradicts with the current study results where experts
agreed to have institution-based DRR education in MENA
countries but at non-significant levels.

Another study conducted by Kitagwa in 2021, concluded
that DRR activities should provide engagement along with
learning perspectives so that people can conceptualize,
prepare themselves, and make themselves resilient,
thereby assisting the process of DRR management [23].
This is in accordance with the current study results where
experts agreed significantly to provide multiple means
of engagement as the priority of principles for MENA
countries considering the implementation of the UDL
framework in the DRR context.

Studies have also emphasized on the selection of DRR
educational strategies as they are significantly linked



to promoting the knowledge of DRR among the public
and enhancing their abilities for DRR. Hence, multiple
representations of linguistics are considered an important
aspect in this regard [24]. This was consistent with the
current study findings where the provision of options for
language and symbols as a priority for multiple means
of representation was significantly agreed upon by the
experts for MENA countries.

According to the policy briefs, recovery and resilience
extend their need to all sectors including education,
finance, housing, psychosocial, public safety, and
health. For recovery in the health sector, educating the
public about the importance of accurate public health
information in various modes of communication and
empowering youth to make evidence-based decisions
about their health, while also taking a proactive role in
avoidance and mitigation is emphasized [25].

The study followed the Delphi method for obtaining a
consensus on DRR educational strategies in MENA
countries, where the scarcity of regional publications in
this regard remains a challenge. However, sample size
remains a considerable limitation of this particular study.

Conclusion

Experts have a consensus opinion on DRR Educational
strategies in MENA countries. Where, UDL framework
implementation required the provision of multiple means
of engagement, the best learning situation was institution
based, with the best approach for DRR learning being
planned scheduled learning. It was found that the best
learning situations were lectures and small group sessions
that were delivered through the learning management
system. Furthermore, the major stakeholder that should
be involved in national DRR educational planning is the
Ministry of Health.
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